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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
manual input device with excellent operability and 
multifunctionality at a low cost and to provide an on- 
vehicle equipment controller provided with the manual 
input device. 

SOLUTION: The manual input device 1A is provided with 
a ball bearing 1, a joystick type knob 2 freely swingably 
held by the ball bearing 1, a rotary knob 3 arranged 
concentrically to the joystick type knob 2, a first 
actuator 4 for loading external force on the joystick type 
knob 2, a second actuator 5 for loading the external 
force on the rotary knob 3, a control part 6 for 
controlling the first and the second actuators 4 and 5, a 
guide member 7 for controlling the operation direction of 
the joystick type knob 2, a first detection means 8 for 
detecting the operation state of the joystick type knob 
and a second detection means 9 for detecting the 
operation state of the rotary knob 3. For the on-vehicle 
equipment controller 51 , the manual input device 1A is 
incorporated inside a case 52 and joystick type knob 2 t the rotary knob 3 and push button 
switches 54a~54f for equipment selection are arranged on the upper surface of the case 52. 
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* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The manual input unit characterized by providing the following. The joy stick form knob and rotary 
knob which have been arranged at this heart The 1st one actuator which carries out the load of the externa) 
force to the aforementioned joy stick form knob. The 2nd one actuator which carries out the load of the 
external force to the aforementioned rotary knob. The guide member which regulates the operation direction 
of the aforementioned joy stick form knob, a 1st detection means to detect the operation state of the 
aforementioned joy stick form knob, and a 2nd detection means to detect the operation state of the 
aforementioned rotary knob. 

[Claim 2] The manual input unit according to claim 1 characterized by having the control section of the 
aforementioned actuator for force feedbacks in the case which constitutes a manual input unit at one. 
[Claim 3] The manual input unit according to claim 1 characterized by equipping an external device with 
the control section of the aforementioned actuator for force feedbacks. 

[Claim 4] Mounted appliance control equipment characterized by having what characterized by providing the 
following. The electrical machinery and apparatus selecting switch for choosing the electrical machinery 
and apparatus which is going to perform functional adjustment. The joystick form knob and rotary knob which 
have the manual input unit which adjusts various kinds of functions which the electrical machinery and 
apparatus chosen by the selecting switch concerned has, and have been arranged as the aforementioned manual 
input unit at this heart. The 1st actuator which carries out the load of the external force to the 
aforementioned joy stick form knob. The 2nd actuator which carries out the load of the external force to 
the aforementioned rotary knob, the guide member which regulates the operation direction of the 
aforementioned joy stick form knob, a 1st detection means to detect the operation state of the aforementioned 
joy stick form knob, and a 2nd detection means to detect the operation state of the aforementioned rotary 
knob. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a manual input unit with a 
force-feedback function, and the mounted appliance control equipment which used this, and relates to 
multi-functionalization of an input means, and concentration-ized technology especially. 
[0002] 

[Description of the Prior Art] In order to make good the operation feeling of the knob as an input means 
and to make operation of a knob into a positive thing conventionally, the manual input unit with a 
force-feedback function which gives the control input, and the feeling of resistance according to the 
operation direction and a thrust to a knob is known. 

[0003] An example of this kind conventional ly known by drawing 10 of manual input unit is shown. A detection 
means 102 by which the manual input unit of this example detects the rotation and hand of cut of the rotary 



knob 101 and the rotary knob 1 concerned, The actuator 103 which carries out the load of the external force 
to the rotary knob 101, and the control section 104 which incorporates the detection signal a outputted 
from the detection means 102, and generates the control signal c of an actuator 103, It consists of D/A 
converter 105 which carries out D/A conversion of the control signal c outputted from the control section 
104, and power amplifier 106 which amplifies the control signal c changed into the analog signal by D/A 
converter 105, and obtains the drive power of an actuator 103. The control section 104 consists of CPU104a 
and memory 104b, and the control signal c according to the detection signal a is memorized by memory 104b 
in the form of a table. CPU104a incorporates the detection signal a from the detection means 102, reads 
the control signal c according to the incorporated detection signal a from memory 104b, and outputs it to 
D/A converter 105. 

[0004] By this, since an actuator 103 drives and the force feedback according to the control input and the 
operation direction can be acted on the rotary knob 101, the manual input unit of this example has the good 
operation feeling of the rotary knob 101, and operation of the rotary knob 101 can be made into a positive 
thing. 

[0005] This kind of manual input unit is applied as functional adjusting devices, such as a gear shifter 
of the BAIWAIYA method in an automobile, and various kinds of mounted electrical machinery and apparatus, 
for example, an air-conditioner, radio, television, a CD player, a navigation system. 
[0006] When applying as a gear shifter, the force-feedback function with which the manual input unit was 
equipped gives a feeling of a click to ranging of a shift lever, or is used as a lock means to forbid unjust 
operation of the shift lever from R (reverse) range and D (drive) range to [ from for example, P (parking) 
range ] other specific range [ range / specific /, such as 2nd (s) (second) range, ] etc. Moreover, when 
using as a functional adjusting device of a mounted electrical machinery and apparatus, the force-feedback 
function with which the manual input unit was equipped gives a moderate feeling of resistance to the rotary 
knob 101, and fine tuning of a function is made easy or it is used for giving a moderate thrust to the rotary 
knob 101 and making operation of the rotary knob 101 light. 

[0007] In addition, in the above, although explained taking the case of the manual input unit equipped with 
the rotary knob 101, it replaces with the rotary knob 101 and the manual input unit equipped with the knob 
of a joystick form which can be rocked in the two-dimensional direction, and the manual input unit equipped 
with the knob of a lever form which circles in a fixed field are also known conventionally. 
[0008] 

[Problem (s) to be Solved by the Invention] However, in the former, this heart was equipped with two or more 
knobs, and it was not proposed about the manual input unit by which force-feedback control of each of the 
knob of these plurality is carried out, but the room of an improvement was in multi-functionalization and 
concentration-izing of a manual input unit. 

[0009] For example, a mounted device has much quantity, and if it is made to perform functional adjustment 
of all mounted devices by one rotatable knob 101, operability will become bad on the contrary and it will 
become easy to produce an operation mistake, since the function which should be adjusted is also various, 
when applying the manual input unit illustrated to drawing 10 as a functional adjusting device of a mounted 
device. However, if two or more manual input units are arranged in parallel with mounted appliance control 
equipment in order to improve operability, another un-arranging [ that the setting space of a manual input 
unit becomes large, mounted appliance control equipment is enlarged or mounted appliance control equipment 
becomes high cost-ization ] will arise. 

[0010] the place which this invention is made in order to cancel the defect of this conventional technology, 
and is made into the technical problem is to offer the mounted appliance control equipment which was equipped 
with offering the manual input unit which made it small and the low cost and was excellent in operability 
and various functions nature, and this kind of manual input unit, was making it small and the low cost, 
and was excellent in operability and various functions nature 

[0011] 

[Means for Solving the Problem] The joy stick form knob and rotary knob which have been arranged to this 
heart about a manual input unit the 1st in order that this invention may solve the aforementioned technical 
problem, The 1st one actuator which carries out the load of the external force to the aforementioned joy 
stick form knob, The 2nd one actuator which carries out the load of the externa] force to the aforementioned 



rotary knob, and the guide member which regulates the operation direction of the aforementioned joy stick 
form knob, It was made the composition of having a 1st detection means to detect the operation state of 
the aforementioned joy stick form knob, and a 2nd detection means to detect the operation state of the 
aforementioned rotary knob. 

[0012] ** — while the operability of a manual input unit is [ like ] improvable since the knob of these 
plurality can be properly used according to the electrical machinery and apparatus or function which it 
is going to adjust if a manual input unit is equipped with a joy stick form knob and a rotary knob, 
multi-functional ization of a manual input unit can be attained Moreover, if each of these knobs are arranged 
to this heart, since the setting space of a knob can be concentration-ized, the miniaturization of a manual 
input unit can be attained. Furthermore, if it is made the composition which carries out the load of the 
external force for force feedbacks to a joy stick form knob with the 1st one actuator, since quantity of 
the actuator with which a manual input unit should be equipped can be made into the minimum, 
concent rat ion- ization of the composi tion of a manual input unit can be attained compared wi th the case where 
the load of the external force for force feedbacks is carried out to a joy stick form knob from the 1st 
two or more actuators, and miniaturization of a manual input unit, low-cost-izing, and power-saving can 
be attained, in addition, a guide — a member — if it has material, since a joy stick form knob can be 
operated only in the specific direction which was able to be appointed beforehand, signal alter operation 
using the joy stick form knob can be performed easily and certainly 

[0013] this invention made the control section of the aforementioned actuator for force feedbacks the 
composition of having in the case which constitutes a manual input unit at one, about the manual input unit 
the 2nd. 

[0014] ** — if it has the control section of the actuator for force feedbacks like in the case which 
constitutes a manual input unit at one, since it is not necessary to change an external device, the manual 
input unit to an external device is easily applicable 

[0015] this invention was made the composition of equipping the 3rd with the control section of the 
aforementioned actuator for force feedbacks at an external device, about the manual input unit. 
[0016] ** — if an external device is equipped with the control section of the actuator for force feedbacks, 
since a control section is [like] omissible about a manual input unit, a miniaturization and low-cost-izing 
of a manual input unit can be attained 

[0017] The electrical machinery and apparatus selecting switch for on the other hand this invention choosing 
the electrical machinery and apparatus which is going to perform functional adjustment about mounted 
appliance control equipment, It has the manual input unit which adjusts various kinds of functions which 
the electrical machinery and apparatus chosen by the selecting switch concerned has. as the aforementioned 
manual input unit The joy stick form knob and rotary knob which have been arranged at this heart, and the 
1st one actuator which carries out the load of the external force to the aforementioned joy stick form knob, 
The 2nd one actuator which carries out the load of the external force to the aforementioned rotary knob, 
and the guide member which regulates the operation direction of the aforementioned joy stick form knob, 
It was made the composition of having what has a 1st detection means to detect the operation state of the 
aforementioned joy stick form knob, and a 2nd detection means to detect the operation state of the 
aforementioned rotary knob. 

[0018] ** — if it has an electrical machinery and apparatus selecting switch for choosing as mounted 
appliance-control equipment the electrical machinery and apparatus which is going to perform functional 
adjustment like, and the manual input unit which adjusts various kinds of functions which the electrical 
machinery and apparatus chosen by the selecting switch concerned has, since one mounted appliance-control 
equipment can perform intensively functional adjustment of many electrical machinery and apparatus, 
functional adjustment of the mounted various electrical machinery and apparatus becomes easy, and the safety 
operation performance of an automobile can improve Moreover, if the thing equipped with the joy stick form 
knob and the rotary knob is used as a manual input unit with which mounted appliance control equipment is 
equipped, since the knob of these plural i ty can be properly used according to the electrical machinery and 
apparatus or function which it is going to adjust, while the operability of mounted appliance control 
equipment is improvable, mul t i-funct ional izat ion of mounted appliance control equipment can be attained. 
Moreover, if that by which each of these knobs have been arranged at this heart is used, since the setting 



space of a knob can be concentration-ized, the miniaturization of mounted appliance control equipment can 
be attained. Furthermore, if what carries out the load of the external force for force feedbacks to a joy 
stick form knob with the 1st one actuator is used, since quantity of the actuator with which mounted appl iance 
control equipment should be equipped can be made into the minimum Compared with the case where the load 
of the external force for force feedbacks is carried out to a joy stick form knob from the 1st two or more 
actuators, concentration-ization of the composition of mounted appliance control equipment can be attained, 
and miniaturizationof mounted appl iance control equipment, low-cost-izing, and power-saving can be attained. 
In addition, if the thing equipped with the guide member is used, since a joy stick form knob can be operated 
only in the specific direction which was able to be appointed beforehand, control of the mounted device 
using the joy stick form knob can be ensured [ easily and ]. 
[0019] 

[Embodiments of the Invention] Hereafter, an example of the manual input unit concerning this invention 
is explained based on drawing 1 or drawing 4 . It is the perspective drawing in which the important section 
cross section which looked at drawing 1 from [ of the manual input unit of this example ] the transverse 
plane, the important section cross section which looked at drawing 2 from [ of the manual input unit of 
this example ] the side, and drawing 3 show three to 3 end view of drawing 1 , and drawing 4 shows the 
composition of a stick controller. 

[0020] As shown in drawing 1 and drawing 2 , manual-input-unit 1A of this example Ball bearing 1 and the 
joy stick form knob 2 held free [ rocking to the ball bearing 1 concerned ], The joy stick form knob 2 concerned 
and the rotary knob 3 arranged at this heart, The 1st actuator 4 which carries out the load of the external 
force to the joy stick form knob 2, The control section 6 which controls the 2nd actuator 5 which carries 
out the load of the external force to the rotary knob 3, and these [ 1st ] and the 2nd actuator 4 and 5, 
the guide which regulates the operation direction of the aforementioned joy stick form knob 2 — it has 
the member 7, a 1st detection means 8 to detect the operation state of the aforementioned joy stick form 
knob 2, and a 2nd detection means 9 to detect the operation state of the aforementioned rotary knob 3 
[0021] The joy stick form knob 2 consists of grasping section 2a, spherical section 2b, connection section 
2c, and 2d of bearings, and spherical section 2b is attached in ball bearing 1 free [ rocking ]. The push 
button switch 10 is installed in a part of grasping section 2a, and the signal outputted from the 1st detection 
means 8 is decided by operating the push button switch 10 concerned to the necessary timing after operating 
grasping section 2a. connection section 2c is shown in drawing 3 — as — a guide — the guide of the shape 
of a cross established by the member 7 — a hole — it has penetrated to 7a and the operation direction 
and operating range of the joy stick form knob 2 are regulated by this in addition — drawing 3 — a cross-] ike 
guide — a hole — the guide in which 7a was established — although only the member 7 was illustrated — 
a guide — a hole — the guide of arbitrary configurations, such as what is not limited to this about the 
configuration of 7a, and can guide the joy stick form knob 2 in six directions or the eight directions, 
— a hole — 7a can be established Moreover, control-lever 8a of the 1st detection means 8 is connected 
with connection section 2c through the link 11. A stick controller can be used as the 1st detection means 
8. 

[0022] A stick controller (the 1st detection means 8) Control-lever 8a held free [ rocking ] at the case 
12 as shown in drawing 4 , The transducer 15 which changes rocking movement of the control-lever 8a concerned 
into rotation of two body of revolution 13 and 14 each other arranged in the right-angled direction, It 
consists of two the encoder or variable resistors 15 and 16 of a rotary form which change the rotation and 
hand of cut of the two aforementioned body of revolution 13 and 14 into an electrical signal, and the 1st 
detection signal al according to the amount of rocking and the rocking direction of grasping section 2a 
is outputted from an encoder or variable resistors 15 and 16. 

[0023] The rotary knob 3 is formed in the shape of ****, and internal-gear 3a is formed in the hoop direction 
of the inside. The pinion 17 which fixed to driving shaft 9a of the 2nd detection means 9 is made to gear 
by internal-gear 3a. As the 2nd detection means 9, the encoder or variable resistor of a rotary form which 
changes the rotation and hand of cut of the rotary knob 3 into an electrical signal can be used, and the 
2nd detection signal a2 according to the rotation and hand of cut of the rotary knob 3 is outputted from 
the 2nd detection means 9 concerned. 

[0024] As the 1st actuator 4, it has linear motors and solenoids, such as a voice coil motor, for example. 



2d of bearings of the joy stick form knob 2, and driving shaft 4a of the 1st actuator 4 — the 1st connection 
— a member 18 — and it is connected free through a member 19 the 2nd **** that is, as shown in drawing 
1 and drawing 2, 2d of bearings serves as ball bearing, and they are connected with this — the 1st ***♦, 
the end of a member 18 is spherical and a member 18 is connected free [ rocking ] the 1st **** to the joy 
stick form knob 2 moreover, a member 19 is constituted with the wire by which the pin joint 19a and 19b 
was attached in both ends the 2nd **** — having — **** -- each [ these ] pin joint 19a and 19b — the 
above — pin combination is carried out the 1st **** at driving shaft 4a of the soffit section of a member 
18, and the 1st actuator 4 of the above therefore, the joy stick form knob 2 and the 1st actuator 4 — the 
amount of rocking of the joy stick form knob 2 — and it needs — it is concerned in this direction, and 
is always connected mechanically that there is nothing, and the load of the driving force of the 1st actuator 
4 can be carried out to the joy stick form knob 2 In addition, the sign 20 in drawing shows the wire guide, 
and since it makes operation of a member 19 smooth the 2nd it can also attach roller 20a to the point 
of the wire guide 20 concerned. 

[0025] On the other hand, as the 2nd actuator 5, it can have rotary motors, such as a DC motor and a stepping 
motor, for example. 

[0026] The control section 6 consists of CPU6a and memory 6b, and the data for analyzing the aforementioned 
detection signals al and a2 and a program, and the 1st and 2nd drive data and drive programs of actuators 
4 and 5 are memorized by memory 6b. CPU6a incorporates the aforementioned detection signals al and a2 f 
analyzes the aforementioned detection signals al and a2 based on the data and the program which were memorized 
by the aforementioned memory 6b, determines the control signals cl and c2 corresponding to the aforementioned 
detection signals al and a2 based on the data and the program which were memorized by the aforementioned 
memory 6b, and outputs them to the 1st actuator 4 and the 2nd actuator. Moreover, manual-input-unit 1A 
connects with the electrical machinery and apparatus (illustration ellipsis) which is going to perform 
functional adjustment, and this control section 6 outputs the control signal d of the electrical machinery 
and apparatus according to the detection signals al and a2, and adjusts the function of a necessary electrical 
machinery and apparatus. It can also have this control section 6 in manual- input-uni t 1A, and an external 
device can also be equipped with it. 

[0027] Control signals cl and c2 are signals corresponding to the operation feeling given to knobs 2 and 
3. As a classification of a signal, there are "generating of vibration', "generating of impulse force", 
"change of an actuation load", etc. When the classification of a signal is "generating of vibration", the 
control signals cl and c2 expressing oscillating intensity, the form of vibration, load time, frequency, 
etc. are constituted. Moreover, when the classification of a signal is " generating of impulse force", the 
control signals cl and c2 expressing an impact strength, the form of a shock, the number of times of a load, 
etc. are constituted. Furthermore, when the classification of a signal is "change of an actuation load", 
the control signals cl and c2 expressing the intensity of an actuation load, the generating direction of 
an actuation load, load time, etc. are constituted. 

[0028] Hereafter, operation of manual-input-unit 1A constituted as mentioned above is explained. 
[0029] If the joy stick form knob 2 is rocked, since the movement will be transmitted to control-lever 8a 
of a stick controller (the 1st detection means 8) through a link 11, the 1st detection signal al according 
to the amount of rocking and the rocking direction of the joy stick form knob 2 is outputted from the encoder 
with which the stick controller (the 1st detection means 8) was equipped, or variable resistors 15 and 16. 
This 1st detection signal al is incorporated by CPU6a, and is changed into the control signal cl of the 
1st actuator 4 according to the data and the program which were memorized by memory 6b. The 1st actuator 
4 is driven with this control signal cl, and carries out the load of the characteristic external force 
according to the amount of rocking and/or the rocking direction of the joy stick form knob 2 to the joy 
stick form knob 2. Moreover, CPU6a outputs a control signal d to an electrical machinery and apparatus, 
in order to perform selection of the electrical machinery and apparatus which is going to adjust a function, 
and selected functional adjustment of an electrical machinery and apparatus according to the 1st detection 
signal al. 

[0030] Drawing 5 is explanatory drawing of operation at the time of applying to the selection of function 
and functional adjustment of an air-conditioner which had the joy stick form knob 2 mounted, and as shown 
in drawing 5 (a), it can choose now a front defroster, a rear defogger, a temperature control, or air- 



capacity adjustment from a pin center, large position for the joy stick form knob 2 anteversion, backward 
tilting, and by **** (ing) or leaning to the right, respectively. The 1st detection signal al outputted from 
the stick controller 8 by the amount of inclinations and the inclination direction of the joy stick form 
knob 2 changes. CPU6a incorporates this 1st detection signal al, outputs the control signal cl according 
to the 1st detection signal al concerned, drives the 1st actuator 4, and carries out the load of the external 
force in necessary mode to the joy stick form knob 2. Four graphs displayed on drawing 5 (a) are graphs 
which illustrate the amount SI of inclinations of the joy stick form knob 2, and a relation with the external 
force F which acts on the joy stick form knob 2 concerned, and the load of the external force F of a different 
form according to the inclination direction of the joy stick form knob 2 is carried out to the joy stick 
form knob 2 so that clearly from each of these graphs. By this, an operator can do learning of having operated 
the joy stick form knob 2 in the meant direction by blind touch, in addition — in addition, if the joy 
stick form knob 2 is said in an always suitable direction, i.e., the example of drawing 5 , in order to 
prevent being operated in the direction where the joystick form knob 2 is unsuitable, the load of anteversion, 
backward tilting, and the external force to which it shows only **** (ing) or leaning to the right can also 
be carried out to the joy stick form knob 2 from the actuator 4 for force feedbacks from a pin center, large 
position 

[0031] Selection of a front defroster, a rear defogger, a temperature control, or air-capacity adjustment 
is decided by operating the push button swi tch 10, and CPU6a is connected to the selected electrical machinery 
and apparatus. And a temperature rise can be performed by inclining the joy stick form knob 2 forward from 
a pin center, large position, as the joy stick form knob 2 is changed to the temperature-control means of 
an air-conditioner and it is shortly shown in drawing 4 (b), when the joy stick form knob 2 is ****(ed), 
for example and the temperature control of an air-conditioner is chosen, and temperature descent can be 
performed by carrying out backward tilting. Also in this case, CPU6a incorporates the 1st detection signal 
al outputted from the stick controller 8, and outputs the control signal cl according to the 1st detection 
signal al concerned. And the 1st actuator 4 is driven with the control signal cl concerned, and the load 
of the necessary external force illustrated by the joy stick form knob 2 at each graph of drawing 4 (b) 
is carried out. About operation of the joy stick form knob 2 to the same direction, the mode of the external 
force at the time of performing functional adjustment of the mode of the external force at the time of choosing 
the function of an air-conditioner and an air-conditioner can also be made the same, and can also be changed. 
The case where it differs is displayed on drawing 4 . In addition, the function of an air-conditioner can 
be selected by the joy stick form knob 2, and it can also carry out by the rotary knob 3 about functional 
adjustment of an air-conditioner. Operation of the rotary knob 3 is explained below. 
[0032] On the other hand, if the rotary knob 3 is rotated, since the movement will be transmitted to the 
driving shaft of the 2nd detection means 9 through internal-gear 3a and a pinion 17, the 2nd detection signal 
a2 according to the rotation and hand of cut of the rotary knob 3 is outputted from the 2nd detection means 
9 concerned. This 2nd detection signal a2 is incorporated by CPU6a, and is changed into the control signal 
c2 of the 2nd actuator 5 according to the data and the program which were memorized by memory 6b. The 2nd 
actuator 5 is driven with this control signal c2, and carries out the load of the characteristic external 
force according to the rotation and/or hand of cut of the rotary knob 3 to the rotary knob 3. Moreover, 
CPU6a performs selection of the electrical machinery and apparatus which is going to adjust a function, 
and selected functional adjustment of an electrical machinery and apparatus according to the 2nd detection 
signal a2. 

[0033] Drawing 6 is explanatory drawing at the time of applying to the functional adjustment of an 
air-condi tioner which had the rotary knob 3 mounted, and can perform now descent or elevation of the descent, 
elevation, or air-conditioner air capacity of air-conditioner temperature by **** (ing) or ****(ing) the 
rotary knob 3 from a pin center, large position. In this case, CPU6a outputs the control signal c2 according 
to the 2nd detection signal a2 which changes with the rotations and hands of cut of the rotary knob 3, drives 
the 2nd actuator 5, and carries out the load of the external force in necessary mode as shown in the rotary 
knob 3 at drawing 6 . Four graphs displayed on drawing 6 are graphs which illustrate the rotation S2 of 
the rotary knob 3, and a relation with the external force F which acts on the rotary knob 3 concerned, and 
the load of the external force F of a different form according to the hand of cut of the rotary knob 3 is 
carried out to the rotary knob 3 so that clearly from each of these graphs. By this, an operator can do 



learning of having controlled the electrical machinery and apparatus meant by the rotary knob 3 by blind 
touch. About operation of the rotary knob 3 to the same direction, the mode of the external force at the 
time of performing air-capacity adjustment of the mode of the external force at the time of performing the 
temperature control of an air-conditioner and an air-conditioner can also be made the same, and can also 
be changed. The case where it differs is displayed on drawing 6 . 

[0034] In addition, in the aforementioned example of an operation gestalt, although explained taking the 
case of functional adjustment of an air-conditioner, the use of the manual input unit concerning this 
invention isnot limited to this, and it can apply tocontrol of the various electrical machinery and apparatus 
mounted [ shifter / gear / radio, television, a CD player, a car-navigation system, handle ti 1 1 equipment, 
a sheet posture adjusting device, a telephone, speech recognition, ]. 

[0035] Next, an example of the mounted appliance control equipment concerning this invention is explained 
based on drawing 7 or drawing 9 . The important section perspective diagram showing the installation state 
to the dashboard of the mounted appliance control equipment which drawing 7 requires for this example of 
an operation gestalt, the important section plan showing the indoor state of an automobile where the mounted 
appliance control equipment which drawing 8 requires for this example of an operation gestalt was attached, 
and drawing 9 are the functional block diagrams of the mounted appliance control equipment concerning this 
example of an operation gestalt. 

[0036] Manual-input-unit 1A which is formed in the shape of [ of a size necessary / equipment / appliance 
control / 51 / concerning this example of an operation gestalt / mounted ] in a case 52 / a square shape 
container, and starts the aforementioned example of an operation gestalt inside the case 52 concerned is 
built in, and the joy stick form knob 2 and the rotary knob 3 with which manual -input-uni t 1A was equipped 
are arranged above the case 52 so that clearly from drawing 7 . Moreover, six push button switches 54a, 
54b, 54c, 54d, 54e, and 54f circularly arranged considering the setting section of the aforementioned knob 
3 as a center are arranged in the upper surface of the aforementioned case 52, and the card slot 57 and 
the disk slot 58 are established in the front face of the case 52 concerned. In addition, the sign D in 
drawing shows display. 

[0037] This mounted appliance control equipment is attached between the driver's seat B of the dashboard 
A of an automobile, and a passenger seat C, as shown in drawing 8 . 

[0038] Six push button swi tches 54a-54f arranged circularly are electrical machinery and apparatus selecting 
switches for choosing the mounted electrical machinery and apparatus which it is going to operate using 
the mounted appliance control equipment 51 of this example, for example, an air-conditioner, radio, 
television, a CD player, a car-navigation system, handle tilt equipment, a sheet posture adjust ing device, 
a telephone, a gear shifter, etc., and are connected according to each mounted electrical machinery and 
apparatus and the individual. Although it can be set up arbitrarily which push button switch and which mounted 
electrical machinery and apparatus are connected As shown in drawing 9, push button switch 54a in the mounted 
appliance control equipment 51 of this example An air-conditioner, Radio and push button switch 54c 
Television, [ push button switch 54b ] Push button switch 54d by connecting car-navigation system and push 
button switch 54f to handle tilt equipment for a CD player and push button switch 54e, respectively, and 
carrying out press operation of the knob of a desired push button switch The mounted electrical machinery 
and apparatus connected to the push button switch concerned can be chosen now. 

[0039] Manual-input-unit 1A built in in the case 52 It is used as a functional adjustment means of the mounted 
electrical machinery and apparatus chosen by the push button switches 54a-54f. For example, when an 
air-conditioner is chosen by push button switch 55a, while being able to select the function of a front 
defroster, a rear defogger, a temperature control, or air-capacity adjustment by operating the joy stick 
form knob 2 By operating the joy stick form knob 2 or the rotary knob 3, the temperature control of an 
air-conditioner or air-capacity adjustment can be performed. About force-feedback control of the function 
selection method of the air-conditioner using the joy stick form knob 2 and the rotary knob 3, the 
temperature-control method and the air-capacity adjustment method, the joy stick form knob 2 performed to 
it in that case, and the rotary knob 3, since it is as having explained to the column of the operation gestalt 
of a manual input unit, explanation is omitted. 

[0040] In addition, although the mounted electrical machinery and apparatus was chosen with the push button 
switches 54a-54f, the function of a mounted electrical machinery and apparatus was selected by the joy stick 



form knob 2 in this example and the joystick form knob 2 or the rotary knob 3 performed functional adjustment 
of a mounted electrical machinery and apparatus It can replace with this composition, a part of case 52 
which constitutes mounted appliance control equipment 51 can be equipped with the function selection switch 
of a mounted electrical machinery and apparatus, and it can also consider as the composition which uses 
the joy stick form knob 2 and the rotary knob 3 only for functional adjustment of a device. 
[0041] ** like, since the mounted appliance control equipment of this example can control intensively 
two or more mounted electrical machinery and apparatus, it can perform easily functional adjustment of each 
mounted electrical machinery and apparatus, and can raise the safety operation nature of an automobile 
Moreover, since what was equipped with two or more knobs as a manual input unit was used, while being able 
to use the knob of these plurality properly according to the electrical machinery and apparatus or function 
which it is going to adjust and being able to improve the operability of mounted appliance control equipment, 
multi-functional ization of mounted appliance control equipment can be attained. 
[0042] 

[Effect of the Invention] It can attain multi-functional ization of a manual input unit while it can use 
each of these knobs properly according to the device or function which it is going to adjust and can improve 
the operability of a manual input unit, since the manual input unit of this invention was equipped with 
the both sides of a joy stick form knob and a rotary knob. Moreover, since the manual input unit of this 
invention has arranged each of these knobs to this heart, it can concentration-ize the setting space of 
a knob and can attain the miniaturization of a manual input unit. Furthermore, since the manual input unit 
of this invention was made the composition which carries out the loadof the external force for force feedbacks 
to a joy stick form knob with the 1st one actuator, it can make the minimum quantity of the actuator with 
which amanual input unit should be equipped, can attain concent rat ion- ization of the composi tion of amanual 
input unit, and can attain miniaturization of a manual input unit, low-cost-izing, and power-saving in 
addition, the manual input unit of this invention — a guide — a member — since it had material, it can 
be operated only in the specific direction which was able to define the joy stick form knob beforehand, 
and signal alter operation using the joy stick form knob can be performed easily and certainly 
[0043] Moreover, since the mounted appliance control equipment of this invention was equipped with the 
electrical machinery and apparatus selecting switch for choosing the electrical machinery and apparatus 
which is going to perform functional adjustment, and the manual input unit which adjusts various kinds of 
functions which the electrical machinery and apparatus chosen by the selecting switch concerned has One 
mounted appliance control equipment can perform intensively functional adjustment of many electrical 
machinery and apparatus, and functional adjustment of the mounted various electrical machinery and apparatus 
becomes easy, and can improve the safety operation performance of an automobile. Moreover, the joy stick 
form knob and rotary knob by which the mounted appliance control equipment of this invention has been arranged 
as a manual input unit at this heart, The 1st one actuator which carries out the load of the external force 
to the aforementioned joy stick form knob, The 2nd one actuator which carries out the load of the external 
force to the aforementioned rotary knob, and the guide member which regulates the operation direction of 
the aforementioned joystick form knob, Since it had what has a 1st detection means to detect the operation 
state of the aforementioned joy stick form knob, and a 2nd detection means to detect the operation state 
of the aforementioned rotary knob, aneffect peculiar to the aforementioned manual input unit can be acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section cross section seen from [ of the manual input unit concerning the 
example of an operation gestalt ] the transverse plane. 

[Drawing 2] It is the important section cross section seen from [ of the manual input unit concerning the 
example of an operation gestalt ] the side. 
[Drawing 3] It is three to 3 end view of drawing 1 . 

[Drawing 4] It is the perspective drawing showing the composition of the stick controller with which the 



manual input unit concerning the example of an operation gestalt is equipped. 

[Drawing 5] It is explanatory drawing of operation at the time of applying to the selection of function 
and functional adjustment of an air-conditioner which had the joy stick form knob mounted. 

[Drawing 6] It is explanatory drawing at the time of applying to the functional adjustment of an air- 
conditioner which had the rotary knob mounted. 

[Drawing 7] It is the important section perspective diagram showing the installation state to the dashboard 

of the mounted appliance control equipment concerning the example of an operation gestalt. 

[Drawing 8] It is the important section plan showing the indoor state of an automobile where the mounted 

appliance control equipment concerning the example of an operation gestalt was attached. 

[Drawing 9] It is the functional block diagram of the mounted appliance control equipment concerning the 

example of an operation gestalt. 

[Drawing 10] It is the block diagram of the manual input unit concerning the conventional example. 
[Description of Notations] 
1A Manual input unit 

2 Joy Stick Form Knob 

3 Rotary Knob 

4 1st Actuator 

5 2nd Actuator 

6 Control Section 

7 Guide — Member 

8 1st Detection Means (Stick Controller) 

9 2nd Detection Means 

10 Push Button Switch 

18 It is Member the 1st ****. 

19 It is Member the 2nd ****. 

51 Mounted Appliance Control Equipment 
54a-54f Push button switch 
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3>cD«ttB»ica«Lfc»«coKMB-efc-3T, p- 
J:ot, xTn>;^Jgc7)TPtXI*±P-. il<lix73 



( 6 ) 



$$^2002-189560 



i§^. CPU6aii, p— $ *) / y 3 0)mz&&Tj\aLH 

J5fi}iz£~oTmu&m2&%}m^ a 2 \zftctz%mm^ 

c 2^£±i^LT||2T^^zLX — $ 5%mW)L. P — ^ 
•J / ^3 leg] 6 lcjf^£ 5 ftfifr^- K(7)n^^^-r 
H6lca^^^x/r 4OC0^"^^(i. P — ^«jy^3 
(DIhIIeMs 2£MiKP-* ^3 ^^^i F ^ 

b^b^ftj:?!^ D — $ yy ^3(7>[53$E*fS3fCF5i:T 
mft£ff2(0*1^F7^P-$ y3lz&ffi£tiZ> 0 c*i 
l^oT, P — $ *) S Z? 3 lz& -oXM^ Ltz 

£1*. lHi-^fS]^<DP-^ yy ^3<D}g^iz^Lr. fs] 
eizit. flft&i§^a^£*iTl^ 0 

[0 0 3 4] ftfc\ ^^fBII^S^®^]ICfcL^rl*. 173 
7L\£=ji>zt'^ fbt'vaX CD^b-^ ^j-tt>* 

[0035] ;*fc. ^fg^jiceg^«fttts«i«i$l«(D- 
[oo36] mi frtw^frte&^iz^ ^mmmmmiz 

5r*S ?2Rtfa-$ «J/?3^i*5 2(7)±^|ZiSlS 

^4xtl>^> 0 Misers 2(0^^13^. miBy? 

^-f^f 54a, 54b, 54c, 54d, 54e, 5 
4fA<gBia$*l, ^t$E&5 2<7)1iI@fCli % i}-KXD 
^h5 7£. f^X^7D v h 5 8<!:#&1tS:£;HTl> 

[0 0 3 7] C(Dm««S*Jffll|$ett, HSIC^J;? 

0>raici&yttit*;K£ o 

[0 0 3 8] RSIM*ICiB^JJ4xfc6ffl<7)»«D^-f ^5=-5 
4 a -5 4 f 14, *0«0*IMKSMftPSB5 1 Sfflt^T 

fbtvaX C D ~J U — -V, *-tt>'-ya> 



sis. *r->7Hs«ttir*a«!'r*fc»a)«K«»a 

-f7f54a^I73X #$0X-f ^5 4 brf^V 
:t. JfiDX-T ^5 4 c^fL/t: V3>. ffiP^-f'V^ 
5 4d^CD^b-^ »ffl;*-f y^5 4 etft>— -ft: 

y-va>WA, fffpx-r *>^5 4 f #/\> K;u^ 

*Ktt« **tfc*««ft«*£B«T? £ £ J; 5 fc ft o r 

[0 0 3 9] g{*5 2rtlzrtjK$*L/c^«iA*StBl A 
(4. JfiQX-f ^^5 4 a -5 4 f IC^oTiM^ft*:^ 

a^^f^r ^J&y ^2 ^Mtl)Zii:j;oT7P> 

*r vVUJ :/2XiiQ — * y y ^3 zmittzztiz* 
££ G va^f^ vOYfrJ -JzjSlXSo — $ y y ^3^ 

iL^:i73>0aigR*^ asns^&vii 

y ^2^1/p— ^ «j y y3 0)y*— z.y* — K/<^^M 

[0 0 4 0] ftfc\ ^^JlZ3Dl^rl4. ff$PX-f^5 L 5 4 
a^5 4 f |Zj:orm«cm^ai§(7)MS^fTLN. v 3 

fri\ ya^^f-r ^^^y ^2X(4p~^ y y ^3ic 

IZiX^X. 9tt«S#j«lSB5 1 ^tSfi£-r^>^{*5 2 CD 

x^r-r ^^^y 3?2&tfp-* y y ^3 ^an^a^li 
fca)r% t@s Let r> t-t ^mma^xiia^izi^ Ct Z 

[0 0 4 2] 

^^»y ^ip-*yy 3fa>3B**Bitfc<D'e % ui^l 
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lcBBSLfcO)-e. -/^©KSx^— x**|?Hb-r*zt 
¥»A*iS1t<D/J^b*ia4Ci:A<t?#4 0 $ 
SIC **Bj|<D^li)AA3£1tl*, va-fXf^^S^ 

■C*r, ¥BA*BB<DftB<DftfM:€B«cJ:*<-e 
*V K»*ttt*«jtfca>-c. v3^xf^^^y?s 

[0 0 4 3] *fc, *««®*SttBtmttSI** BB 

£«*_fc<7)T% ioa>mK«s*JW3tll-e*ttco»ft« 
»0)«ll6BI»t»*WI=fT5c:i:^-C*T. ma^ti/i 

iBttte£ifi]±-rsc£j&<-T?*5. ^fc, *«ho¥«b 

^a-rxf^'^^^Wn-^j;^, WES? a 

o.x-$<h. SiED-^ y y ^l:W*Sft»t5 1 o© 
l27^fii-^ Iftffiva-f ^^r* Z?<D 
ift*Ht«*t4*-f KMt, BE^a-f^-r * 

*ti<D*«*.fc<D-C. BE¥BAattBI;tt*<DBJIl& 
[BBG>B*ttB9U 

[13] 




v / 



[11] HJ6^ffi«^fi64^|()A*»B<OjEffi^f£)^e> 
lf:S«iffiEll?Jb4, 

[12] ££»Bffii::&«^ttA:b£B<DflB«iq*i& 

[03] i1(D3-3iSIit*$,4c 

[14] *»»18«lz«4*BA*ai«l3fl|^6*L*^ 

[15] S?3-f x^f-f vOT6J ^S-mK$tifcxrzi> 

[16] d-* «j y ?S*«Jf*ifci73 XDIMIM 
icBffl Lfc#«<Dtftl|HB-efc.g>. 

[17] BB»BfllcS«VB«BM»BBa)y^*>^ 
#-K^CDByttlt*B*»-rB»«BB"efc*. 

[1 8 ] X£»Bfll=ft«*BB«B»KB*<fi L J f*lt 
?>*Lfce»*OSrta)ttB*^-r*SB 3 PffiBi?fc-&o 

[19] B£KBfli::a«*BBSBttttB<DBB?a 

[li o] 1£X«lcaft¥BAABB<DBfiEBT?fe«. 
[??#C0iftej§] 

i a *»a*3£» 

3 p— 

5 f 27^7f jlI-^ 

6 fflffPffi 

7 ±v k»« 

i o ifsox^r ^ 
is mi si*ssw 

i 9 B2BBfftt 
5 i «B«S«»BB 

54a-54 f ffffl^-f 
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[Hi] [12] 
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[0 6] 




52 



( 10 ) 



ft B82002-1 89560 



[19] 



54a~54f 



tAK-xm s w 



4a- 



4b^ 



4c^- 
4d 
4e 



CD:?V-* 



II O] 



101 



106H *^*<s» 

105- 
W4<k 



2 



S * 19 S 



ft * m m 



102 



103 



CPU 



104b- 



T 

104 



* ft 



* 2 



HtiiiB] ¥J£1 3*£9.S 2 1 B (20 0 1. 9. 2 
1) 



(MiEjkt*g!S«) Hi 
[01 ] 
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[*««iE2] 

[«ie****£«] mm 

[«jE»*«B«] 13 2 
[12] 




c«iE«*»H*] mm 

[*SjE:£;£] 
[13] 



7. < 



(51) int. ci. 7 mmtt 

G O 5 G 5/03 
9/047 

G O 6 F 3/02 3 1 O 

3 6 0 

3/033 3 3 0 

H O 1 H 25/00 



F 1 f-7a-r (##) 

G O 5 G 5/03 A 

B 

9/047 

G O 6 F 3/02 3 1 O K 

3 6 OA 

3/033 3 3 O A 

H O 1 H 25/00 E 
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(72)3P£# ;«If «— p^—^^^) 3D040 AA23 AA24 AB01 AC02 AC16 

mSC«l*ffl £8^*^01 117^ 7)l,y AC62 AD05 AE19 AF08 AF26 

X^m^it^ttrt 3J070 AA04 AA07 AA14 BA12 BA17 

BA32 BA51 CB04 CB39 CC04 
CC05 CE01 DA02 
5B020 AA15 BB10 CC06 DD02 0D05 
6601 

5B087 AA09 AB12 AE00 BC02 BC16 
BC19 BC26 BC34 DD03 DD10 



